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1.0 Introduction 

The Quarry, LLC is proposing to develop an apartment community on an existing parcel with a 

total area of 75 +/- acres on the eastern side of Dean Road in the Town of Kingsbury, New York. 

The proposed development includes the construction of a private road, nine apartment 

buildings, parking areas, extension of municipal water and sewer and on-site stormwater 

management. The area of proposed disturbance is approximately 17.5± acres.  

A stormwater management system has been designed to provide pollutant removal, reduce 

channel erosion, prevent overbank flooding, and safely control extreme flood events in 

accordance with the NYS Stormwater Management Design Manual (Design Manual). The 

proposed stormwater management system for the project will include two closed systems 

which will convey discharge to two large stormwater ponds, one in the east and one in the 

south of the site, and three bioretention areas. The stormwater management system will 

provide a total storage volume of approximately 3.3± acre-feet. 

This narrative presents a review of the design concepts and parameters of the stormwater 

management system for the proposed development. The purpose of the stormwater 

management narrative is to assure that changes in the surface runoff characteristics, as a result 

of the proposed construction, will not adversely impact adjacent or downstream properties. 

On-site stormwater management will be implemented in accordance with the Design Manual to 

accommodate both additional stormwater runoff and to provide water quality treatment 

according to the green infrastructure standards. 

2.0 Existing Conditions 

The existing project site consists of vacant land. The ground cover consists of mostly grass and 

rock, a gravel roadway and a quarry. The perimeter of the property is surrounded by brushy 

and grassy areas. The topography of the land consists of drainage from east to west.  

The typical slopes range from 0% to 12% with localized areas near the quarry around 20%. 

Elevations at the site vary between 476 and 518 feet above sea level. 

2.1 Soil and Groundwater Conditions 

The USDA Natural Resources Conservation Service Soil Survey (NRCSS) identifies the soils on the 

site to be Farmington Loam, Farmington – Rock, Pittsfield stony fine sand loam and pit/quarry 

material. Farmington Loam and Farmington – Rock are classified as Hydrologic Soil Group (HSG) 

“D” and are well drained with shallow depth to lithic bedrock.  

Soil probing was performed on site in June, 2019. Approximately 25 test probes were 

performed throughout the site. Depth to bedrock ranged from 0” to 24” below the ground 

surface. The results of the soil probing are consistent with the data from the USDA NRCSS. 
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3.0 Predevelopment Stormwater Analysis 

The existing hydrologic conditions, in the area to be disturbed as a result of the proposed 

construction, were analyzed using Applied Microcomputer Systems’ “HydroCAD” computer 

modeling program. The HydroCAD stormwater modeling program employs the United States 

Department of Agriculture’s Soil Conservation Service (SCS) Technical Release 20 (TR-20) 

method for stormwater analysis. Using this modeling technique, the site is divided into 

“subcatchments” that represent specific areas contributing stormwater runoff to an existing, or 

proposed drainage feature. The subcatchments typically flow through “reaches” (i.e., swales, 

channels, or pipes) that convey the stormwater to storm basins or discharge areas. 

A hydrologic model of the existing site was prepared using the Hydrocad program. Five (5) 

subcatchments were used to represent the existing drainage condition, see Figure 2. The 

existing parameters of topography, vegetation, slope and soil type are all incorporated into the 

predevelopment model.  

Table 1 presents a summary of the pre-development stormwater peak discharge for the 1-year, 

10-year and 100-year design storm events at the respective Design Points. As will be discussed 

in subsequent sections, the post development stormwater discharge rate has been limited to 

the predevelopment discharge rate for the 1-year, 10-year, and 100-year storm events. 

Table 1: Pre-Development Runoff Rates 

Storm Event Design Point Discharge (cfs) 
Total Discharge 

offsite (cfs) 

 1L 2L 3L 4L  

1-Year (2.19") 1.57 9.39 6.45 1.8 17.64 

10-Year (3.65") 3.68 22.14 15.32 4.25 41.71 

100-Year (6.10") 7.45 44.95 31.24 8.64 84.83 

 

The pre-development Curve Number (CN) for the grassy and rock areas was established as 84 in 

areas with HSG “D” soil. The HydroCAD model results for the pre-development conditions are 

included within Attachment B. 

4.0 Stormwater Management Planning and Practice Selection 

The site layout and stormwater design for this project was completed while taking into 

consideration the potential impacts on the existing site and downstream hydrology.  

The existing soils on site are predominantly HSG “D”, according to the USDA NRCSS website. 

Therefore, the proposed stormwater practices involve using stormwater ponds and 

bioretention areas for treatment and attenuation of all site stormwater. Various measures were 
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taken to help ensure that the post-development hydrology of the site will closely resemble the 

pre-development hydrology. These measures included reduction of clearing and grading and 

locating the development in less sensitive areas. 

The proposed development is located within areas of the existing site that are considered less 

sensitive. The existing site contains areas of steep slopes and wetlands. The proposed 

development was located in an area that would minimize the impact to these site features.  

The existing parcels consists of 75± acres of land; however, the limits of development will only 

encompass 17.5± acres. The areas to remain undisturbed consist of open space and brushy 

areas. These areas will help to buffer the development as well as maintain existing drainage 

patterns for the parcel.  

Due to the existing soil conditions and the steep grade on the site, infiltration practices were 

not feasible for site stormwater management. Instead, two stormwater ponds and three 

bioretention areas have been proposed to treat the WQv and provide RRv capacity. 

According to Chapter 3 of the Design Manual, stormwater ponds are considered standard 

SMP’s acceptable for Water Quality, while bioretention areas are considered standard SMP’s 

acceptable for Water Quality and RRv capacity.  

5.0 Post-Development Stormwater Analysis 

Thirty (30) subcatchments were used to represent the post development drainage conditions of 

the site. Site improvements to the property will consist of constructing one public road, one 

private apartment access road, parking and nine apartment buildings. Stormwater 

management practices have been designed to provide storage and attenuation of stormwater 

runoff from the proposed impervious surfaces on the site.  

 

Stormwater runoff from the proposed roadways, parking areas, grassy areas and rooftops will 

sheet flow toward bioretention areas or to catch basins, where it will travel through the closed 

stormwater management system to either Stormwater Management Area #1 (Micropool 

Extended Detention Pond) in the eastern portion of the site or Stormwater Management Area 

#2 (Micropool Extended Detention Pond) in the southern portion of the site.  

 

A post-development Curve Number (CN) of 98 was assigned to all impervious surface within the 

proposed subdivision. A post-development CN of 80 was assigned to all new grassed areas 

directly contributing to the proposed stormwater devices. The weighted CN for the post-

development conditions for the site is approximately 89. The HydroCAD model results for the 

post-development conditions are included within Attachment B. 
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5.1 Stormwater Management Area #1 – Micro-Pool Extended Detention Pond 

Stormwater Management Area (SMA) #1 will provide treatment of stormwater runoff, from the 

portions of the proposed roadway, several apartment buildings and portions of the lawn area 

and parking areas. The stormwater runoff will be collected in a closed drainage system and 

conveyed to the proposed SMA #1. The total usable storage volume of SMA #1 will include 

1.35± acre-feet; the contributing area to this basin will include approximately 6.60± acres with 

approximately 3.90± acres of impervious area.  

The Stormwater Management Area has been designed as a Micropool Extended Detention 

Pond, in accordance with Chapter 6 of the Design Manual. Chapter 6 of the Design Manual 

recognizes Micropool Extended Detention Ponds as suitable for projects with contributing 

drainage areas less than 10 acres in size when an adequate anti-clogging device is installed.  

The proposed basin will include the use of a stand pipe outlet with a small diameter, low flow, 

orifice and a shallow catch basin with an outlet pipe to control the 1-year, 10-year and 100-year 

storm events, and the water level in the basin between storm events. The standpipe will be 

installed with an anti-clogging device. Stormwater Ponds are considered a standard stormwater 

management practice acceptable for water quality when the required sizing, performance and 

maintenance criteria area followed. 

SMA #1 has been designed with one pretreatment forebay to provide pretreatment and 

storage of approximately 50 percent of the Water Quality Volume. The pond also contains a 

larger permanent pool which will hold over 50 percent of the water quality volume contributing 

to SMA #1. The pond has been designed with additional storage above the permanent pool for 

larger storm events.   

SMA #1 will be located on the eastern side of the site, with drainage from the basin being 

directed to a wetland area offsite. The stormwater management area has been designed with a 

large emergency outflow weir that will discharge off site to an existing wetland area. 

Stormwater modelling indicates that the water elevations in SMA #1 will not exceed or reach 

the elevation of the overflow weir for storm events up to and including the 100-year storm 

event.  

5.2 Stormwater Management Area #2 – Micro-Pool Extended Detention Pond 

Stormwater Management Area (SMA) #2 will provide treatment of stormwater runoff from the 

portions of the proposed roadway, the remainder of the apartment buildings and the 

remainder of the lawn area and parking areas. The stormwater runoff will be collected in a 

closed drainage system and conveyed to the proposed SMA #2. The total usable storage volume 

of SMA #2 will include 1.60± acre-feet; the contributing area to this basin will include 

approximately 8.85± acres with approximately 4.25± acres of impervious area.  

The Stormwater Management Area has been designed as a Micropool Extended Detention 

Pond, in accordance with Chapter 6 of the Design Manual. Chapter 6 of the Design Manual 



                
 

 

 
900 Route 146, Clifton Park, New York 12065 
phone (518) 371-7621  -  fax (518) 371-9540 
e-mail: info@edpllp.com 

 

7

recognizes Micropool Extended Detention Ponds as suitable for projects with contributing 

drainage areas less than 10 acres in size when an adequate anti-clogging device is installed. 

The proposed basin will include the use of a stand pipe outlet with a small diameter, low flow, 

orifice and a shallow catch basin with an outlet pipe to control the 1-year, 10-year and 100-year 

storm events, and the water level in the basin between storm events. The standpipe will be 

installed with an anticlogging device. Stormwater Ponds are considered a standard stormwater 

management practice acceptable for water quality when the required sizing, performance and 

maintenance criteria area followed. 

SMA #2 has been designed with one pretreatment forebay to provide pretreatment and 

storage of approximately 30 percent of the water quality volume contributing to SMA #2. The 

pond also contains a larger permanent pool which will hold over 30 percent of the water quality 

volume contributing to SMA #2. The pond has been designed with additional storage above the 

permanent pool for larger storm events.  

SMA #2 will be located on the south side of the site, with discharge from the basin being 

diverted to a wetland area offsite. The stormwater management area has been designed with a 

large emergency outflow weir that will discharge off site to an existing low-lying area. 

Stormwater modelling indicates that the water elevations in SMA #2 will not exceed or reach 

the elevation of the overflow weir for storm events up to and including the 100-year storm 

event.  

5.3 Stormwater Management Area #3 - Bioretention Area 

Stormwater Management Area (SMA) #3 will provide treatment of stormwater runoff from the 

portions of the proposed rooftops and lawn areas. Runoff will sheet flow across the lawn areas 

to the bioretention area, where it will filter through the soil media to the underdrain. The 

underdrain will convey excess runoff to SMA #1 via a closed stormwater management system. 

An overflow structure is also included in SMA #3 to accommodate excess flows from larger 

storm events; excess flows will be routed to SMA #1.  

 

The total usable storage volume of SMA #3 will include 0.08 acre-feet; the contributing area to 

this SMA will include approximately 0.76 acres with approximately 0.34 acres of impervious 

area.  

 

The Stormwater Management Area has been designed as a Bioretention Area, in accordance 

with Chapter 6 of the Design Manual. Chapter 6 of the Design Manual recognizes Bioretention 

Areas as suitable for projects with contributing drainage areas less than 10 acres in size. The 

proposed drainage area to SMA #3 is approximately 0.76 acres.  

  

The proposed bioretention area will include the use of an eight-inch underdrain and a shallow 

catch basin to accommodate excess flow during larger storm events. Bioretention areas in HSG 
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“D” soils are considered standard stormwater management practices with up to 40% RRv 

reduction when designed with the required elements according to Chapter 3 of the Design 

Manual. 

 

SMA #3 has been designed with a grassy filter strip and a gravel layer. The bioretention area has 

also been designed to hold 100 percent of the water quality volume contributing to SMA #3. 

 

SMA #3 will be located on the north side of the site, between apartment building 8 and 9. 

Stormwater modelling indicates that the shallow catch basin and underdrain can accommodate 

storm events up to and including the 100-year storm event. 

 

5.4 Stormwater Management Area #4 - Bioretention Area 

Stormwater Management Area (SMA) #4 will provide treatment of stormwater runoff from the 

portions of the proposed rooftops and lawn areas. Runoff will sheet flow to the bioretention 

area, where it will filter through the soil media to the underdrain. The underdrain will convey 

excess runoff to SMA #2 via a closed stormwater management system. An overflow structure is 

also included in SMA #4 to accommodate excess flows from larger storm events; excess flows 

will be routed to SMA #2.  

 

The total usable storage volume of SMA #4 will include 0.25± acre-feet; the contributing area to 

this SMA will include approximately 2.41 acres with approximately 0.96 acres of impervious 

area.  

 

The Stormwater Management Area has been designed as a Bioretention Area, in accordance 

with Chapter 6 of the Design Manual. Chapter 6 of the Design Manual recognizes Bioretention 

Areas as suitable for projects with contributing drainage areas less than 10 acres in size. The 

proposed drainage area to SMA #4 is approximately 2.41 acres.  

  

The proposed bioretention area will include the use of an eight-inch underdrain and a shallow 

catch basin to accommodate excess flow during larger storm events. Bioretention areas in HSG 

“D” soils are considered standard stormwater management practices with up to 40% RRv 

reduction when designed with the required elements according to Chapter 3 of the Design 

Manual. 

 

SMA #4 has been designed with a grassy filter strip and a gravel layer. The bioretention area has 

also been designed to hold 100 percent of the water quality volume contributing to SMA #4. 

 

SMA #4 will be located in the center of the project site, in the circular area between buildings 3, 

4, 5, 6 and 7. Stormwater modelling indicates that the shallow catch basin and underdrain can 

accommodate storm events up to and including the 100-year storm event. 
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5.5 Stormwater Management Area #5 - Bioretention Area 

Stormwater Management Area (SMA) #5 will provide treatment of stormwater runoff from the 

portions of the proposed rooftops and lawn areas. Runoff will sheet flow to the bioretention 

area, where it will filter through the soil media to the underdrain. The underdrain will convey 

excess runoff to SMA #2 via a closed stormwater management system. An overflow structure is 

also included in SMA #5 to accommodate excess flows from larger storm events; excess flows 

will be routed to SMA #2.  

 

The total usable storage volume of SMA #5 will include 0.08 acre-feet; the contributing area to 

this SMA will include approximately 0.72 acres with approximately 0.37 acres of impervious 

area.  

 

The Stormwater Management Area has been designed as a Bioretention Area, in accordance 

with Chapter 6 of the Design Manual. Chapter 6 of the Design Manual recognizes Bioretention 

Areas as suitable for projects with contributing drainage areas less than 10 acres in size. The 

proposed drainage area to SMA #4 is approximately 0.72 acres.  

  

The proposed bioretention area will include the use of an eight-inch underdrain and a shallow 

catch basin to accommodate excess flow during larger storm events. Bioretention areas in HSG 

“D” soils are considered standard stormwater management practices with up to 40% RRv 

reduction when designed with the required elements according to Chapter 3 of the Design 

Manual. 

 

SMA #5 has been designed with a grassy filter strip and a gravel layer. The bioretention area has 

also been designed to hold 92 percent of the water quality volume contributing to SMA #5. 

 

SMA #5 will be located in the southern portion of the project site, in between buildings 1 and 2. 

Stormwater modelling indicates that the shallow catch basin and underdrain can accommodate 

storm events up to and including the 100-year storm event. 

 

5.6 NYS Unified Stormwater Sizing Criteria 

The area to be disturbed as a result of the proposed development was modeled under the post-

development conditions using 30 subcatchment areas. Twenty-eight (28) subcatchment areas 

were routed into the stormwater management areas (Figure 3); the other three subcatchment 

areas flow offsite. The contributing area to each stormwater management area is identified on 

Figure 3. The post-development stormwater management system has been designed based on 

the Unified Stormwater Sizing Criteria as described in the following sections. 
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 P = 90% rainfall event number 

 Rv = 0.05+0.009(I), where I is 100 percent impervious cover 

 Aic = Total area of new impervious cover 

 S = Hydrologic Soil Group (HSG) Specific Reduction Factor (0.2 for HSG D) 

RRvmin = (1.15 * (0.05+0.009 * 100) * 8.18 Acres * 0.2)/12 * 43,560 FT/1 Acre 

RRvmin = 6,487 CF 

5.6.2.1  Stormwater Management Practices (SMP’s) 

The proposed micro-pool extended detention ponds are considered standard SMPs acceptable 

for water quality volume, however, they do not provide RRv capacity. 

 

The proposed bioretention areas are considered standard SMPs with RRv capacity. In HSG C and 

HSG D soils, bioretention areas with underdrain can provide up to 40% RRv Capacity. 

 

Table 4 provides a summary of the three bioretention areas and their contributing Runoff 

Reduction Volume.  

 

Table 4: Runoff Reduction Volume Summary  

Runoff Reduction Technique RRv (cf) 

SMA#3 – Bioretention Area 1,434 

SMA#4 – Bioretention Area 4,120 

SMA#5 – Bioretention Area 1,406 

Total Site Reduction 6,960 

RRv Min. Reduction  6,487 

% RRv Min. Reduction 107% 

 

 

5.6.2.2  Green Infrastructure Practices 

Many of the green infrastructure practices recommended in the Design Manual were not 

applied to the stormwater management design on this site due to site restrictions or the use of 

more feasible standard SMP techniques in place of more restrictive and/or maintenance 

intensive practices. The following table discusses why the unused green infrastructure practices 

were not feasible. 
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Attachment A 

Water Quality Calculation 



Runoff Reduction Volume (RRv) Calculations

Project:

Date:

Total Watershed Area = 15.4 acres P = 1.15 in

Impervious Area Onsite = 53% WQv = 33,950 cf

Rv = 0.527 RRv Min = 6,487 cf

Surface Area of Bioretention Area (SF) 2,588

Contributing Water Quality Volume (CF) 3,804

Depth of Drainage Layer (FT)* 1.00

Depth of Soil Media (FT) 2.5

Depth of Ponding (FT) 0.5

Porosity of the Drainage Layer 0.4

Porosity of the Soil Media 0.2

Volume of the Soil Media (ft^3) 1294

Volume of the Drainage Layer (ft^3) 1035.2

Ponding Volume (ft^3) 1282

Water Quality Volume Provided by Practice (ft^3) 3611.2

Available RRv Capacity Based on Soil Type (HSG D) 40%

Water Quality Volume Treated by Practice 1434

*Proposed 8" underdrain to accomdate cold climate considerations

Surface Area of Bioretention Area (SF) 8,035

Contributing Water Quality Volume (CF) 11,608

Depth of Drainage Layer (FT)* 1.00

Depth of Soil Media (FT) 2.5

Depth of Ponding (FT) 0.5

Porosity of the Drainage Layer 0.4

Porosity of the Soil Media 0.2

Volume of the Soil Media (ft^3) 4017

Volume of the Drainage Layer (ft^3) 3214

Ponding Volume (ft^3) 4377

Water Quality Volume Provided by Practice (ft^3) 11608

Available RRv Capacity Based on Soil Type (HSG D) 40%

Water Quality Volume Treated by Practice 4120

*Proposed 8" underdrain to accomdate cold climate considerations

Surface Area of Bioretention Area (SF) 2,511

Contributing Water Quality Volume (CF) 3,551

Depth of Drainage Layer (FT)* 1.00

Depth of Soil Media (FT) 2.5

Depth of Ponding (FT) 0.5

Porosity of the Drainage Layer 0.4

Porosity of the Soil Media 0.2

Volume of the Soil Media (ft^3) 1255.5

Volume of the Drainage Layer (ft^3) 1004.4

Ponding Volume (ft^3) 1255

Water Quality Volume Provided by Practice (ft^3) 3515.4

Available RRv Capacity Based on Soil Type (HSG D) 40%

Water Quality Volume Treated by Practice 1406

*Proposed 8" underdrain to accomdate cold climate conditions

Total RRv provided by practice = 6,960

THE QUARRY

10/28/2020

Runoff Reduction Capacity for Standard SMPs

SMA #3 - Bioretention Area

SMA #4 - Bioretention Area

SMA #5 - Bioretention Area

ENVIRONMENTAL 
DESIGN
PARTNERSHIP, 
LLP
900 Route 146
Clifton Park, New 
York  12065

Q:\WASHINGTON\KINGSBURY\Dean Road\35 Nikas - Apartments\06-Engineering\STORMWATER\RRv-Nikas.xls 10/28/2020
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Attachment B 

Stormwater Modeling Calculations 
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Offsite Flow

Routing Diagram for PRE-DEVELOPMENT - NIKAS
Prepared by The Environmental Design Partnership,  Printed 10/29/2020
HydroCAD® 10.00-20  s/n 10197  © 2017 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Q:\WASHINGTON\KINGSBURY\Dean Road\35 Nikas - Apartments\06-Engineering\STORMWATER\

PRE-DEVELOPMENT - NIKAS
  Printed  10/29/2020Prepared by The Environmental Design Partnership

Page 2HydroCAD® 10.00-20  s/n 10197  © 2017 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

16.327 84 50-75% Grass cover, Fair, HSG D  (S1, S2, S3, S4, S5)

16.327 84 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

16.327 HSG D S1, S2, S3, S4, S5

0.000 Other

16.327 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 16.327 0.000 16.327 50-75% Grass cover, Fair S1, 

S2, 

S3, 

S4, 

S5

0.000 0.000 0.000 16.327 0.000 16.327 TOTAL AREA
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Time span=0.00-200.00 hrs, dt=0.05 hrs, 4001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=9,412 sf   0.00% Impervious   Runoff Depth=0.88"Subcatchment S1: -
   Flow Length=28'   Slope=0.1100 '/'   Tc=2.0 min   CN=84   Runoff=0.37 cfs  0.016 af

Runoff Area=328,500 sf   0.00% Impervious   Runoff Depth=0.88"Subcatchment S2: -
   Flow Length=561'   Tc=13.1 min   CN=84   Runoff=9.02 cfs  0.554 af

Runoff Area=254,373 sf   0.00% Impervious   Runoff Depth=0.88"Subcatchment S3: -
   Flow Length=666'   Tc=15.3 min   CN=84   Runoff=6.45 cfs  0.429 af

Runoff Area=65,997 sf   0.00% Impervious   Runoff Depth=0.88"Subcatchment S4: -
   Flow Length=435'   Tc=13.3 min   CN=84   Runoff=1.80 cfs  0.111 af

Runoff Area=52,922 sf   0.00% Impervious   Runoff Depth=0.88"Subcatchment S5: -
   Flow Length=688'   Tc=10.8 min   CN=84   Runoff=1.57 cfs  0.089 af

   Inflow=1.57 cfs  0.089 afLink 1L: Offsite Flow
   Primary=1.57 cfs  0.089 af

   Inflow=9.08 cfs  0.570 afLink 2L: Offsite Flow
   Primary=9.08 cfs  0.570 af

   Inflow=6.45 cfs  0.429 afLink 3L: Offsite Flow
   Primary=6.45 cfs  0.429 af

   Inflow=1.80 cfs  0.111 afLink 4L: Offsite Flow
   Primary=1.80 cfs  0.111 af

Total Runoff Area = 16.327 ac   Runoff Volume = 1.199 af   Average Runoff Depth = 0.88"
100.00% Pervious = 16.327 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S1: -

Runoff = 0.37 cfs @ 11.93 hrs,  Volume= 0.016 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.19"

Area (sf) CN Description

9,412 84 50-75% Grass cover, Fair, HSG D

9,412 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 28 0.1100 0.23 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

Summary for Subcatchment S2: -

Runoff = 9.02 cfs @ 12.06 hrs,  Volume= 0.554 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.19"

Area (sf) CN Description

328,500 84 50-75% Grass cover, Fair, HSG D

328,500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 100 0.0500 0.22 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

5.5 461 0.0400 1.40 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

13.1 561 Total

Summary for Subcatchment S3: -

Runoff = 6.45 cfs @ 12.08 hrs,  Volume= 0.429 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.19"

Area (sf) CN Description

254,373 84 50-75% Grass cover, Fair, HSG D

254,373 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 100 0.0300 0.18 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

6.0 566 0.0510 1.58 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

15.3 666 Total

Summary for Subcatchment S4: -

Runoff = 1.80 cfs @ 12.06 hrs,  Volume= 0.111 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.19"

Area (sf) CN Description

65,997 84 50-75% Grass cover, Fair, HSG D

65,997 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 100 0.0300 0.18 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

4.0 335 0.0390 1.38 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

13.3 435 Total

Summary for Subcatchment S5: -

Runoff = 1.57 cfs @ 12.03 hrs,  Volume= 0.089 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YR Rainfall=2.19"

Area (sf) CN Description

52,922 84 50-75% Grass cover, Fair, HSG D

52,922 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 100 0.1000 0.29 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

5.0 588 0.0170 1.96 Shallow Concentrated Flow, SHALLOW
Grassed Waterway   Kv= 15.0 fps

10.8 688 Total
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Summary for Link 1L: Offsite Flow

Inflow Area = 1.215 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  1 YR event
Inflow = 1.57 cfs @ 12.03 hrs,  Volume= 0.089 af
Primary = 1.57 cfs @ 12.03 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 2L: Offsite Flow

Inflow Area = 7.757 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  1 YR event
Inflow = 9.08 cfs @ 12.05 hrs,  Volume= 0.570 af
Primary = 9.08 cfs @ 12.05 hrs,  Volume= 0.570 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 3L: Offsite Flow

Inflow Area = 5.840 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  1 YR event
Inflow = 6.45 cfs @ 12.08 hrs,  Volume= 0.429 af
Primary = 6.45 cfs @ 12.08 hrs,  Volume= 0.429 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 4L: Offsite Flow

Inflow Area = 1.515 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  1 YR event
Inflow = 1.80 cfs @ 12.06 hrs,  Volume= 0.111 af
Primary = 1.80 cfs @ 12.06 hrs,  Volume= 0.111 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
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Time span=0.00-200.00 hrs, dt=0.05 hrs, 4001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=9,412 sf   0.00% Impervious   Runoff Depth=2.07"Subcatchment S1: -
   Flow Length=28'   Slope=0.1100 '/'   Tc=2.0 min   CN=84   Runoff=0.84 cfs  0.037 af

Runoff Area=328,500 sf   0.00% Impervious   Runoff Depth=2.07"Subcatchment S2: -
   Flow Length=561'   Tc=13.1 min   CN=84   Runoff=21.30 cfs  1.298 af

Runoff Area=254,373 sf   0.00% Impervious   Runoff Depth=2.07"Subcatchment S3: -
   Flow Length=666'   Tc=15.3 min   CN=84   Runoff=15.32 cfs  1.005 af

Runoff Area=65,997 sf   0.00% Impervious   Runoff Depth=2.07"Subcatchment S4: -
   Flow Length=435'   Tc=13.3 min   CN=84   Runoff=4.25 cfs  0.261 af

Runoff Area=52,922 sf   0.00% Impervious   Runoff Depth=2.07"Subcatchment S5: -
   Flow Length=688'   Tc=10.8 min   CN=84   Runoff=3.68 cfs  0.209 af

   Inflow=3.68 cfs  0.209 afLink 1L: Offsite Flow
   Primary=3.68 cfs  0.209 af

   Inflow=21.44 cfs  1.335 afLink 2L: Offsite Flow
   Primary=21.44 cfs  1.335 af

   Inflow=15.32 cfs  1.005 afLink 3L: Offsite Flow
   Primary=15.32 cfs  1.005 af

   Inflow=4.25 cfs  0.261 afLink 4L: Offsite Flow
   Primary=4.25 cfs  0.261 af

Total Runoff Area = 16.327 ac   Runoff Volume = 2.810 af   Average Runoff Depth = 2.07"
100.00% Pervious = 16.327 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S1: -

Runoff = 0.84 cfs @ 11.92 hrs,  Volume= 0.037 af,  Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.65"

Area (sf) CN Description

9,412 84 50-75% Grass cover, Fair, HSG D

9,412 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 28 0.1100 0.23 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

Summary for Subcatchment S2: -

Runoff = 21.30 cfs @ 12.05 hrs,  Volume= 1.298 af,  Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.65"

Area (sf) CN Description

328,500 84 50-75% Grass cover, Fair, HSG D

328,500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 100 0.0500 0.22 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

5.5 461 0.0400 1.40 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

13.1 561 Total

Summary for Subcatchment S3: -

Runoff = 15.32 cfs @ 12.07 hrs,  Volume= 1.005 af,  Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.65"

Area (sf) CN Description

254,373 84 50-75% Grass cover, Fair, HSG D

254,373 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 100 0.0300 0.18 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

6.0 566 0.0510 1.58 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

15.3 666 Total

Summary for Subcatchment S4: -

Runoff = 4.25 cfs @ 12.05 hrs,  Volume= 0.261 af,  Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.65"

Area (sf) CN Description

65,997 84 50-75% Grass cover, Fair, HSG D

65,997 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 100 0.0300 0.18 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

4.0 335 0.0390 1.38 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

13.3 435 Total

Summary for Subcatchment S5: -

Runoff = 3.68 cfs @ 12.02 hrs,  Volume= 0.209 af,  Depth= 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YR Rainfall=3.65"

Area (sf) CN Description

52,922 84 50-75% Grass cover, Fair, HSG D

52,922 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 100 0.1000 0.29 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

5.0 588 0.0170 1.96 Shallow Concentrated Flow, SHALLOW
Grassed Waterway   Kv= 15.0 fps

10.8 688 Total
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Summary for Link 1L: Offsite Flow

Inflow Area = 1.215 ac, 0.00% Impervious,  Inflow Depth = 2.07"    for  10 YR event
Inflow = 3.68 cfs @ 12.02 hrs,  Volume= 0.209 af
Primary = 3.68 cfs @ 12.02 hrs,  Volume= 0.209 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 2L: Offsite Flow

Inflow Area = 7.757 ac, 0.00% Impervious,  Inflow Depth = 2.07"    for  10 YR event
Inflow = 21.44 cfs @ 12.05 hrs,  Volume= 1.335 af
Primary = 21.44 cfs @ 12.05 hrs,  Volume= 1.335 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 3L: Offsite Flow

Inflow Area = 5.840 ac, 0.00% Impervious,  Inflow Depth = 2.07"    for  10 YR event
Inflow = 15.32 cfs @ 12.07 hrs,  Volume= 1.005 af
Primary = 15.32 cfs @ 12.07 hrs,  Volume= 1.005 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 4L: Offsite Flow

Inflow Area = 1.515 ac, 0.00% Impervious,  Inflow Depth = 2.07"    for  10 YR event
Inflow = 4.25 cfs @ 12.05 hrs,  Volume= 0.261 af
Primary = 4.25 cfs @ 12.05 hrs,  Volume= 0.261 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
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Time span=0.00-200.00 hrs, dt=0.05 hrs, 4001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=9,412 sf   0.00% Impervious   Runoff Depth=4.29"Subcatchment S1: -
   Flow Length=28'   Slope=0.1100 '/'   Tc=2.0 min   CN=84   Runoff=1.68 cfs  0.077 af

Runoff Area=328,500 sf   0.00% Impervious   Runoff Depth=4.29"Subcatchment S2: -
   Flow Length=561'   Tc=13.1 min   CN=84   Runoff=43.27 cfs  2.696 af

Runoff Area=254,373 sf   0.00% Impervious   Runoff Depth=4.29"Subcatchment S3: -
   Flow Length=666'   Tc=15.3 min   CN=84   Runoff=31.24 cfs  2.088 af

Runoff Area=65,997 sf   0.00% Impervious   Runoff Depth=4.29"Subcatchment S4: -
   Flow Length=435'   Tc=13.3 min   CN=84   Runoff=8.64 cfs  0.542 af

Runoff Area=52,922 sf   0.00% Impervious   Runoff Depth=4.29"Subcatchment S5: -
   Flow Length=688'   Tc=10.8 min   CN=84   Runoff=7.45 cfs  0.434 af

   Inflow=7.45 cfs  0.434 afLink 1L: Offsite Flow
   Primary=7.45 cfs  0.434 af

   Inflow=43.57 cfs  2.773 afLink 2L: Offsite Flow
   Primary=43.57 cfs  2.773 af

   Inflow=31.24 cfs  2.088 afLink 3L: Offsite Flow
   Primary=31.24 cfs  2.088 af

   Inflow=8.64 cfs  0.542 afLink 4L: Offsite Flow
   Primary=8.64 cfs  0.542 af

Total Runoff Area = 16.327 ac   Runoff Volume = 5.837 af   Average Runoff Depth = 4.29"
100.00% Pervious = 16.327 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment S1: -

Runoff = 1.68 cfs @ 11.92 hrs,  Volume= 0.077 af,  Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=6.10"

Area (sf) CN Description

9,412 84 50-75% Grass cover, Fair, HSG D

9,412 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 28 0.1100 0.23 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

Summary for Subcatchment S2: -

Runoff = 43.27 cfs @ 12.05 hrs,  Volume= 2.696 af,  Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=6.10"

Area (sf) CN Description

328,500 84 50-75% Grass cover, Fair, HSG D

328,500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.6 100 0.0500 0.22 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

5.5 461 0.0400 1.40 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

13.1 561 Total

Summary for Subcatchment S3: -

Runoff = 31.24 cfs @ 12.07 hrs,  Volume= 2.088 af,  Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=6.10"

Area (sf) CN Description

254,373 84 50-75% Grass cover, Fair, HSG D

254,373 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 100 0.0300 0.18 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

6.0 566 0.0510 1.58 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

15.3 666 Total

Summary for Subcatchment S4: -

Runoff = 8.64 cfs @ 12.05 hrs,  Volume= 0.542 af,  Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=6.10"

Area (sf) CN Description

65,997 84 50-75% Grass cover, Fair, HSG D

65,997 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 100 0.0300 0.18 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

4.0 335 0.0390 1.38 Shallow Concentrated Flow, SHALLOW
Short Grass Pasture   Kv= 7.0 fps

13.3 435 Total

Summary for Subcatchment S5: -

Runoff = 7.45 cfs @ 12.02 hrs,  Volume= 0.434 af,  Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YR Rainfall=6.10"

Area (sf) CN Description

52,922 84 50-75% Grass cover, Fair, HSG D

52,922 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 100 0.1000 0.29 Sheet Flow, SHEET
Grass: Short   n= 0.150   P2= 2.56"

5.0 588 0.0170 1.96 Shallow Concentrated Flow, SHALLOW
Grassed Waterway   Kv= 15.0 fps

10.8 688 Total
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Summary for Link 1L: Offsite Flow

Inflow Area = 1.215 ac, 0.00% Impervious,  Inflow Depth = 4.29"    for  100 YR event
Inflow = 7.45 cfs @ 12.02 hrs,  Volume= 0.434 af
Primary = 7.45 cfs @ 12.02 hrs,  Volume= 0.434 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 2L: Offsite Flow

Inflow Area = 7.757 ac, 0.00% Impervious,  Inflow Depth = 4.29"    for  100 YR event
Inflow = 43.57 cfs @ 12.04 hrs,  Volume= 2.773 af
Primary = 43.57 cfs @ 12.04 hrs,  Volume= 2.773 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 3L: Offsite Flow

Inflow Area = 5.840 ac, 0.00% Impervious,  Inflow Depth = 4.29"    for  100 YR event
Inflow = 31.24 cfs @ 12.07 hrs,  Volume= 2.088 af
Primary = 31.24 cfs @ 12.07 hrs,  Volume= 2.088 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs

Summary for Link 4L: Offsite Flow

Inflow Area = 1.515 ac, 0.00% Impervious,  Inflow Depth = 4.29"    for  100 YR event
Inflow = 8.64 cfs @ 12.05 hrs,  Volume= 0.542 af
Primary = 8.64 cfs @ 12.05 hrs,  Volume= 0.542 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-200.00 hrs, dt= 0.05 hrs


